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DISCLAIMER 



Reference to commercial products, trade names, 
or 'manufacturers is for purposes of example 

and Illustration. Such references do not „ " * m 
constitute 'endorsement by the Office of Water " I 
Program Operations, or the Office of Drinking ' ■ 

Water, If. S. Environmental Projection. Agency. ' . . 
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This manual has. bjgen prepared from the National 
Interim Primary Drinking Water Regulations and 
the references contained therein which constitute 
the legal .authority for these procedures. When 
used'withln a -State, having been' granted primary 

enforcement authority, that State's regulations m 
will then constitute", the .legal authority and ,„> I 
should be followed. • * 
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The purpose of this manual Is to>ass1st.the\ 1ns"tructor(s) who will be presenting 
this course.. Regulations have set down Certain, requirements for residual chlorine 
and turbidity determinations. Duetto samples for these parameters having to be 
analyzed within one hour and also the number Involved, it Is anticipated that 
these analyses- will be done at the sai&Tt^slte, Unlike -the other parameters In 
the Primary Re/julatlons'^the chlorine anil turbidity analyser will probably be done 
by the operators as opposed to laboratories. Consequently^ the regulations say 
that the analyses may be done by any one acceptable to the State. 

, It has been suggested that States provide "some, type of training to assure that 
t the proper- procedures are carried out and to explain the requirements to the 
persons who will carry out these analyses. It is hoped that this manual and its 
companion "Participant's Manual" wtfT serve as a guide in providing the training. 

® 

The' instructors who contemplate use of this manual should read the entire thing 
before attempting to use It. Because States will adopt their own legislation 
and be the principal authority connected with protection of Drinking Water Quality 
differences will occur between their document and the Federal document and the 
.Federal "document upon whichj this- manual has been based. 

The principal which should, guide' the Instructor In offering any course In these 

subjects is to provide a hands-on learning experience for the operators. This 
• .would Include providing as many acceptable pieces of equipment of different 

manufacturers as possible. .This allows® the operator to see what Is available. 
„ Operators should be encouraged to bring samples of their waters to analyze and, 

If possible, any analytical* equipment used In their plants. 

If the Instructor chooses to have students prepare. reagents and 'do pipetting, etc., 
he may wish to add a period, of training on these basic laboratory skills. Cholcesv 
have been built Into the laboratory procedures to keep laboratory skill at a basic 
minimum. A pre-course survey of student laboratory skills could be made upon 
. receiving the students application. This could provide the Instructors with a 
picture of what. Is needed by the class- 1n"the way of basic laboratory skills. • 

k f suggested checklist which could be used to get "an Indication" of the students'* 
* basic skills has been Included 1n this -manual. . If can and should be modified.- to 
'■ meet the needs asythe Instructor see them. - f ' 

' : . . ■ ' • : ; ■ i - 

Since It Is not known how much experience the .Instructor has In presenting 
... courses, a section orf preparing to present this cou rse h as been Included. There 
should, be at least two instructors presenting the course. One who haf knowledge . 
-of the State's requirements on residual chlorine and turbidity should explain the 
States position on such things as public notification, substitution and sampling. 
The second 'person -shoiild be responsible for explanation of the chemical requlre- 
\ merits' ori~the methods and. equipment. • '-. - ^ 

The, Instructors ) should modify the, course content to fit the needs of each 
- offering. — - • , . • ; • ' . • 
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A .*>..'/ > PRE-COURSE -ACTIVITIES- - >' = './■ s - * " 

• ► * ^ 

Introduction 

. ■ . ' •• . '<**'. 

.It ^anticipated that this course'.will be takenvto.the student, -I.e.; offered In . 

i-the "field." **1nce the target trainee will be operators within a State, the course 
can be a traveling short school provided by the State. The course also could be 
Included 1n regularly scheduled schools for operators. 

.*'■'.• < • 
If the .course 1s- to be.iised occasionally to,tra1n person's who\w1ll eventually be 
Instructors 1n the course,. 1t should be offered. as 1t will be for the operators. 
Thls.tends to allow the future Instructors to see how the "expert"- does >.1t and • 
^experience the source as an opera tor "would. In obtaining this experience he 
will be better able to modify the- course* to fit the needs 1n his area. 
'■• - - 

-It would-he well 1n this Introduction to provide a 11st of characters. The 
"instructor" could pe^ a member of the State Water Supply Authority Itsejf or a 
person- assigned to carry out -the training-. He could also be a contracted person 
fr*om a jcollege or university. He will be responsible for offering the course 1n 
many areas of the. State which may fall under different local responsible -.areas. 
As he radiates out from his central location, such, as the State Capitol, he will 
need a contact person known in that local area to assist, him. % 

This. Is the second person of the team, that 1s the "contact, person." This person 
may differ as the local area changes.. However., his duties will remain the same • 
and will be explained more 1n this section. , 

The last person we can refer to as the "Administrator.^ The' s Adm1n1strator may be 
the same person as the contact person or may differ. The Administrator should 
be a person prominent 1rt the State Water Supply field. His. name and position will 
tend to lend more authority to the course-and will set the tone of the course by . 
reviewing the requirements of the/State on all points connected with chlorine and 
turbidity analysis. He can atterwl the. opening session and present the first talk,- 
then as time permits., return to. his office or stay. 



COURSE LOGISTICS \ , • 

' ' J • ' ■' ' i ' \ ' • • V 

*A. Announcement;. of the Course* ■ 4 

r 

. T^e decision to offer this course will be based upon need for the information 
contained in it. As theXState brings its Safe Drinking Water .Program up 
to fuTT scale the need would be greatest and would decline thereafter. 
Usually after the local "a reV knows ffie course exists, it can be; scheduled 
to meet the time commitments of both the instructor and -contact person. 
The contact person should be identified to the instructor after agreement 
between the . respective ..hea'ds of the State and local programs,. 

After establishment of contact between the> instructor and the contact , . 
person., the instructor can make available the materials needed at the - 
locaJ site. The contact person has the responsibility to provide a) the* 
actual site 0/ offering; b)'*the students themselves; and c) any equipment 
not provided by the instructor (See lists Page 40;)'' * ' ■ 

. \ . * # " * . r 

The contact person wity know of all the water sujiplies-.in the area and 
can contact each supply requesting participation of operators and supplying 
the time, location and brief description , of the course. He should obtain 
. a definite- commitment that the treatment "facility will send someone and 
that the facility will provide the name of the person or persons at a ; 
later time. A written announcement ishoujd be sent out as soon as a date 
1s confirmed^ Confirmation of the date*«should take into; consideration . 

• availability of. the site where the course is to be offered. An. example 
course announcement and application are Included. • 

The instructor may wish to ask his contact person to,obt£in certa-in 
biographical information on the students. When the instructor is planning 
the course he may decide that information' on the' operators skill with . . * * 
basic laboVatory procedures is needed." It would be well if the instructor 
would design some type of check 'sheet and perhaps even the course announce- _ 
jnent. ' He. could provide the forms to the contact person for.: distribution ■■ 
' -to, prospective trainees. ,. ^- . •-— ^ 

• Approximately two months time should be allowed between- the mailing 'of 
the course announcements and the course offering. * this will-provide ^ 
sufficient time toi-ship equipment, contact the students, and arrange the. 
•site..^ The trainees themselves ma'y need time*. to rearrange their schedules . 

• and apply .for travel, this time requirement may be reduced as the instructor, 
*3t.as. more .experience 1n offering, .the course and with shorter distances between 

the home base and the course offering site; N 

; - • ' \ ■ .■ * . ,''/••*..' 
The following identification of* contents of'a course announcement' will be 
helpful as fi checklist to those preparing -an original course announcement. 
: Example announcements' ,aro» shown in Section II, 'Pages 17, .18 and 19. 

j, 1. Course, title • . . , • ' . r . / 

2. Date and location ' » " •. 

3. Name of organization conducting tn#lcburse (and name 1 of co-sponsor., if 
applicable) •• , - ' -■ ' ■ • '-'-"'. 

4.. For whom the draining is intended ■/ t . v« 

f • 5. 'Reason why this training is. needed „, '. . • 

6. . Identification of knowledge .and skills the participant will have on 
.satisfactorily completing the course. . • \ . 
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/ 7. Description of the training .environment to be used (classroom, * 

■ laboratory) ' f • • 

• 8. Prerequisites for attehdanqe (Identification of special knowledge 
and skills, or completion of other tracing, wh1ch ( applicant must 

?L '-' ' ' have for admission). Include any materials the student should 

■ • ' bring to the course (sample, equipment) » „ 

m *j • " ' 9. Tuition (if applicable) * 

10. How and where to 'apply for admission to this course. 
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B, Course Milestones . • ; - 

# > ■ . 

The following pages 11st Individual responsibilities % chronological , 
order. for preparation for this course. 

. * .. ' ' 

>The>ult1mate 11st of responsibilities will vary'wlth the modifications' * 
of this course by the Instructor. -Suggestions and modifications have * 
been Included 1n the design of. this course for the Information of the 
course Instructor. The instructor should review this manual for. the- '* - 
options Included and using this, manual as a core, design . 1t 'to. fit Ms • 
specific needs: 

the mfletsones" chart lists job titles for each Instructional unit. *' 
It will be obvlousHtoat the job titles are descriptive of the persons 
duties 1n this course. - The times ar6 suggestions for persons who .have 
never given. the course and may change, particularly after the course > . 
ha$ been given several times.^ The job titles should convey -the following: 

Administrator : yA person holding a position of authority 1n the area" 
of water supply 1n the State. The person may be the same for all listed 
responsibilities or may- actually be several persons. For example, /the 
chief administrator for the State's Water Supply Group. may w1sj\ to 
contact local persons-, but may delegate authority to present lectures • 
to another .person in his group. t '*'*'* 

Instructor : May also be referred to as course director. This person 
win, have been assigned the task, by the. administrator, of presenting 
tKIs course throughout tne State. This person should be knowledgeable 
of alt topics 1n the course, preferably a chemist or person having 
experience with the'Chemical procedures. 
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GpntacWerson A local official,, county or regional water supply 
officials. - He -should have personal familiarity with local water treat- 
ment personnel. He may. be delegated the responsibility for aiding the 
instructor whenever the course 1s presented 1n. his region. 

Course Secretary : v A clerical person who has been gjvven a specific* 
- assignment of assisting, the Instructor 1n all clerical, record keeping 
and related functions. Does ;iiot travel . . 



• AGENDA' TOPICS • 

Registration 1 
State\ Requirements for Compliance 

on Chlorine aftd Turbidity 
Analysis ... for Chrlorlne . - 
Mlysls for Jurb1d11^ 
Lab. Briefing 
(Laboratory 

Course Closing 




RESPONSIBILITIES 

Contact person ' 

Administrator 
.Instructor 
Instructor 
Instructor 
Instructor and 
Contact Person 

Contact Persorf^and 
Instructor^ ' 
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6 to. 8 Months 
before Course 

c 

Detertnlne need and 
decide to have course 

Designate Instructor* 
and Secretary * ' 

Begin to plan equipment 
needs and method of 
sHlpment 

Requisition equipment 
(See Page 40) 

Develop course announcer 
ment s 

2 to 3 Months before 
Coursfe ' , 

Designate general 
locality 1ri State for 
\ course 

Together .w1£h local, 
official, designate^ 
contact person -V 

Contact the contact . 
person with 'needs for' 
course (see Page 32)^* 

".Mall, announcements to 
xontact^persqri' 1 

.Mail announcement to 
local* treatment plants < 

Inventory coMrseimanual 

Read ranifol and make * 
any changes to fit needs 

i \ - ^ • 

p/repa%_y1sual : aidsTfor 



x 



Number of pieces - may wishH^Fsee 
about truck from motor pool to haul 
equipment, (See" equipment list). 

Turbidimeter and packing boxes* for 
equipment, ' 




\ Site - equipment - students - can 
be by phone 



Include^any, forms for student 
InfomtibnF . * 



Th'e first tlme^hls will be/the . 
v procurement ^pf^the manuals Jhere- 
v - Jtfter s^^tliat numbers are .sufficient. 

This would be mostly for the first 
•rffering. ^ - * ' * # 



gERJCr -y"^ . ■■■■ % ■ ' 



1 month before Course N 

Send Confirmation of 
course attendance 



Order consumable . 
supplies (See. Page 41} 

Reserve classroom and 
'laboratory 



1 week before. Course 
* « 
Obtain 'needed equipment 
(See •'age 42)/ m - 

Rack boxes^ (shipping) 

ftfttf^materlals* 
^handouts). tSee Page 15) 



Manuals ^ 

v q 

Ship boxes . * 

2 days before Course 

- 1 

Travel to site . 
1/day befbre Course 



. Set up classroom and 
v laboratory 



Course Day 

Register students 
HiVe rbiter and cprttflr 



Ji$**?: catesi-tagfcd'. . 
f3y£'VV ^Pass out ;cr1 tlques 
Pass out pre-test 
Explain . • ^* - 



X 



,1 



X 



X 



Include nearby moteWUddreys and phone 
for those who may have fcTstay over- • 
night. May wish to have secretarial . 
assistance. on his end. 



Visual aid equipment 
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Not ; -ff Instructor transports, 
Only they 90 ahead • 



Will depend onwHstahce and -mode of 
travel. ' 



1 . 



If used. 
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Course Day Cont'd. 

Conduct Lectures 
(See /Agenda) 
State Regulations* 

Analysis for Chlorine 
Analysis for Turbidity 
Lab. Briefing 

Conduct Laboratory 




Conduct Course Closing 
Post Test 
Certificates < 
Critiques 

Day after Course 

Pack shipping. foxes 
Ship boxes • 




X 

{ x 



/ 



X 
X 



X 
X 



< 
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One or the other (Administrator or 
ontact Person). 




All should be present 1f possible. \ 



Unless the instructor transports fe 




Resources \> • 

the size of the class will depend on, many things. For.orte' thing, the 
number of students the<tnstructor feels comfortable with; .the size of 
the classroom and; laboratory , are also very Important.^ If the .contact 
.person actually knows the subject matter andean assist In'the laboratory, 
this will mean a class can be larger. 'It 1s /assumed that- a class of 
from "20 to 2*5 trainees will be the most usual size and equipment lists * 
will be based on this number. '-' + . , • ..• • 

. 1. Training Staff *• •* , . 

If &1s course 1s to be offered routinely or 1f this course 1s to be 
added to already, existing training courses, then a training staff- 
Should be available to the State. This course would necessitate one 
person to offer the course. However, a back-up Instructor would be 
advisable. Secretarial help should be provided. The secretary will 
notf be heeded full-time unless other training 1s being carried out. 
However, the secretary should be assigned as part of their workload 
to assist 1n training. Do not attempt to add this duty as 1t Is 
needed. * 

* This course^ as with others, will demand the most time the first-few 
times 1t 1s given.' As the" Instructor becomes familiar with the 
necessities of the course, his time requirements will lessen. 

The actual course time 1s only oneway, however, a total of three 
days should be allotted for Its presentation. This would Include 
the travel time, set-up of the laboratory and classroom, course 
presentation and repacking the equipment. It 1s assumed that the 
contact person Sd 11 assist 1n set-up, and repacking. 

A listing of each member of the ,team needed to offer this courseV 
and their duties are shown below:' j ** " 

• • . , * • 

a. 'Instructor - *?■ , 



This person. will have overall responsibility for this course 
.each time 'It. Is offered. 
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Before the course the Instructor receives his assignment from his 
supervisor r to \raid~the course," after which he 

1) Begins 7 to plan" his course^uslng this mariial as a guide and 
reminder of Jdilngsjtb be Included. Planning should Include 1 
equipment needs, 1h particular capital equipment, such as. , 
* 'the hunibee and types of turbidimeters,,. He may 'wish to borrow: 
•these items "If his' cdurse. sched.ule 1s hot heavy or prolonged. 
. Another iteio he may Wish to develop are. the boxes to. ship the 
" /"equipment ifC. "Requisitions shtiuid-be let as soon as possible, 
after determinlngvtieeds... Additional Information on equipment 
needs can" be fdunttpn?:the equipment-lists.' . , - : - 



obtain all Information 



Z)' Develop the course' announcement, to Include questions to 



needed. This should be developed 



Into a packet, for example, 'to Include a skills questionnaire 
as well as a 11st for the contact person on needs he 1s to****/* 
provide before the course. • 

3) Contact the contact person via phone' to Introduce yourself and 
- go over what 1s natdeti. A mailing covering the same topics 

should follow'. } v ° 

\ - • 

Cfteck the manuals. The first time the course 1s offered the 
instructor must read tfje entire manual and decide 1f any 
changes are. needed to make $he manual fit the State's re- 
quirements and have these changes made. After this has been ■ 
•done all this section will need 1s to be s.ure there are 

• enough 'manuals for the course. Be sure that extra manuals 
are taken to the course-, at least one for the contact person 
and any lecturers 1n the course. • ° ' 

* 

5) Prepare visual aids. Visual aids always make arfy presentation 
better. There are visual aids available with this Instructor 1 
manual. However, the Instructor may wish to prepare some 

for the State requirements or additional ones. Visual aids . 
for all topics should be prepared. They can be offered to 
other lecturers forjbelr use* prior- to the course. When bther 
Instructors have them, tljey w11T Indicate what topics. are to^ 
be covered by this lecturer. Once prepared, a great deal of 
work -for this section will not have to be repeated for each 
offering.' .»'.•■ 

6) Order consumable supplies; such as turbidity standards or 
other Chemicals. This will betaken care of earlier for the 
first course* However, for other offerings it can be done 
at a later time. m \ . 1 * 

7) * Pack boxes for shipment, this wouM Include al> capital, v ; 

consumable, glassware, and handbutsnaterial necessary toy 
present the course.. If two offerings of tfe. course hayVieen 
scheduled/ the stripping boxes- couldrbe- shipped oy frelghf 
between locations and a special box carried by the instructor 
used to replenish 'the: shipping boxes with consumable, handout 
arid jtriy, birolc|n/equfp%rit .•• 

8) s Ship boxes,, 1f going ahead of the Instructor, I.e., by-motor 

• freight, etc. 

Contact Person *-••.« . ' 

\ , - ' - - • . "*• , 

.This pkfson, should be assigned to assist the Instructor by. his 
supervisor^*; Thereafter, he will receive guldarice jhfulfUling ■ 
the needs of the course, from the instructor, these, would Include:-* 

1) Mail course arinouncementsvto prospective) Jrainees; these will 

probably be al l v water treat^nt plants in. his. region. It 
• ' could also include-al 11 ocaj/staff whq^are "responsible *f or 
. inspecting/ or* yisittlng treatment plants. ' 




3) 



4) 



5) 



Send confirmation of course registration to trainees; upon 
jrecelp-t of in appltclxlon, This -should Include directions to 
e-stte, locafftoj^Js (1n case a persofi 1s coming ffom a 
ant section el Itareglon), telephone number of contact 
on, course sorting times', etc. This' may require secretarial 
..'-and the contact person should request this .assistance- - 
from htstsuper visor. A running 11st of .confirmed trainees.' 
Should b^ept/jn^ occasional reports made to the Instructor. 

Order consumabjl^ supplies. This will depend upon what has 
Jjaerr requested; by the Instructor, an example would be . • 
distilled wateWf ■ ' 

Reserve classroom and laboratory/ These should be-separate 
from, each oth)lr. They should be large enough to house the 
number of "mijh.ees anticipated. Consult the section on 
Training Facilities. This should be taken care of early . <■ 
enough to assure attaining the. best possible location and 
being able to Send directions to the Instructor, and trainees. 
Example locations, are community colleges', public health 
departments ^high schools, etc. N 

Obtain needed equipment (see list) such as projectors, screens, 
etc. One thing which 1s njce to have, |>ut not necessary, 1s 
coffee for the breaks. The students can pay for the coffee - 
thereby re1mbur>1na the contact person. If this 1s to be 
done, coffee pot(s), consumables, and supplies, should be gotten. 



6. Receive, store, and transport shipping boxes; If the Instructor's 
. equipment for the course vis shipped, 1 twill be sent to art. 
address supplied to. the Instructor by the contact person. 
Upon .arrival the contact person should receive it or make 
. arrangements" touhave It received. It should be stored in a 
secure place until arrival of the Instructor and some arrange- 
— - ments made to transport 1t to the course, site, 1f 1t 1s not . 
there. "■■} * 



7) Assist Instructor in setting up the classroom and laboratory. 

8) Register students. Compare \ those in attendance to those on the 
list as. having applied for the course. Pass around an attendance 
roster. The contact person' [should -begin the coursers ne ts 
known to most of the trainees and can Introduce the Instructor 
and any other lecturers to the students. _ _ \ ' 

9) Have roster Jand certtf1cates'%ped ? . ,T^e contact person should 
arrange. f or ^someone at the site to provide typing assistance. 
The name and affiliation of each student should be Included 1n 
.the roster^ seel example form. <$he certificates of attendance, 
if used, should: be supplied by<v.fhe Instructor with the student's 
name blank,] this can be typetf in from I the attendance roster, 

■'•** , •■ i . • ' , . » . 

10) •/tosTi'tlmt^u^r.tni^^tlnQ laboratory. 

11) ; Asslst^fhstrUctorrln inducting Course closing; I.e.', passing 



I 

I 
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12) Assist ifetructor fn repacking boxes. r 
,13) Ship BoXeS: to address suppi I led by instructor. « 

c. Administrator^ 

^ . , •. > . 

Distinction jKust' be made, here that this could actually be several. 

different persons.; One person wo uld be the Instructor's 
• supervise* *rid another, the person who presents the lecture In 
*the course^ They could also be the same person^. The administrator's 

duties would-be: • 

1) Determine the need and. decide to have the course. If analysis 
of turbidity *nd residual chlorine are to be carried out at 

, « , the sampling site lay operators, the State will need to train 
thejse operators in now this 1s to be carried out to comply 
.-.with the Stateo regulations. The administrator of the State's 
/ Water Supply Program could decide to offer a training course 
.* for the operators. -.,"«• 
\ ' i \ « u • i ' * 5 • . > 

2) Des1gnate f the Instructor responsible for the course. After 
deciding i;o offer the course^ someone would have to be 
designated as being responsible for putting on the course. 

. . The responsibility- for picking the Instructor may be delegated. 
. to someone other than the*adm1n1strator. A part of this 
designation of responsibility should 1 be tio provide. secretarial 
support to the Instructor. • . t , 

/ • ,„ * & • 

3) Choose locality and contact the local supervisor. This will be ... 
done to provide a contact person for the Instructor. ; • 

*4) v Participate 1n training course. Present the State's requlre- 
- ments on turbidity, residual chlorine, public notification, 
••: sampling, and analysis. Also, pass out the certificates. If/ 
. his time permits. _^ . - - „ 

d. CourCe Secretary . ♦ • 

Should^haye-i^is-persons ^supervisor diYectly copunlcate that 
assistance ,ls_pej^i1ttefil. Tiien the course secretary should assist 
the Instructor each time the' course is presented and "keep records 
of attendance of each offering. , 



I 
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2. Training Facilities 



a. General Considerations: The following section describes a complete 
, * 11st of equipment arid ^|cj 1 1 ties . that coul d be: needed. A good , wel 1 
e^uippedF '^wl.rijlngAcen^ -should; have-tatl "thft-.'lteinsv. to be able- .to 
-utilize all f or^qf >y|suaT v aids . However, not al 1 1 terns are^ r — ~ 
•.• ^ requl red^d' p^lenM-^ra1)n1]h^>.coufse., " . 

1) This; course req'uires^bo'th classroom and laboratory space fSr, 

"■ ' " " ' stffff 



class use! Effective^ -presentation of the course requires 
attention toifwn|fdetal1s related' to these facilities.^ PrbBlems 
'more often pj^cur- ^1 n'sflerl d courses (1.'e., away frpm "ho|>e base"). 



~2 



.'■.V. ' ; •;. . . . -.f ... ■ :■' 

In ariy location 1t.1s unusual that all desired features of " |. 
a training facility will be met, but with timely attention* 
' most '^problems can be solved or at least partlalTy resolved. ' . 

y\ < . i* 

2) SpatliT Relationships * • & ' 

V • ; \ \" . * ? — • 

Classroom and laboratory should be separate, but close t ■ 

together; xMuch. of the Instruction requires frequent shifts ■ 
between classroom and laboratory. Therefore, the classroom 
and laboratory must not be-in widely separated bulltllngs, 
and should not be far apart tn any structure. 



3) Associated Comforts V , 



a) The classroom and the laboratory should have a* comfortable . 

temperature, be free of obvious drafts, be well-ventilated,. - 

and should be 'well -Ugh ted. It 1s, of course, possible to I 

develop specifications for acceptable > temperature ranges, ■ 
light' Intensity ranges,' humidity, : etc. ( ; but there 1s no - 

substitute for exercise of good; judgment. | 



b) Suitable restroom arfd drinking fountain faculties should 
be convenient to the Classroom and laboratory. 



\ 



4 • \ 4) Lunchroom Facilities f l 



5) Comments to Class about Facilities 

a) Oh the^ilrst day. of the course "the general orientation 
should Include such Information as the class needs on 
. the location and use 6? facilities' arid conveniences 

• '-■ foKcTaiss : .;usef ; '*V y - v- ■ + 



remarks: addressed;: to "a class serve no useful purpose- and 
cah-dnly/detract from* an, effective program^provlded' that' 
everything possible has been done beforehand to resolve 



WRIC - 
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c) Smoking . .. ' • 

(1) NO, SMOKING IN THE LABORATORY. There should be no ' I 
. •'. compromise on. this. ' * ■ 

■••*'• ' m 

_ . (2) Some schools, permit smoking 1n the classrooms. If I 
this 1s the practice, 1t 1s advisable to locate ■ 
ashtrays so^that sniWcers sit 1n an area where their 
^ smokl ng W1 #%tf d1 s trub others . . • 



I 



Most schedules for this course will allow a one-hour, lunch ■ 

break'.. It 1s advisable that tfie course staff Identify and • 

make known tothe class the names and locations, of convenient * _ 
dining facwwes: where service, variety, quality and price- 

are satisfactory.! • " • v * ■ « ? J -M, 



I 
I 



b) ; lt : il ; s;tixm^y..Tlrgl'4 that members -of '\tok training staff , If 
i»evej^# a^ of . ■? 

, th^ I classroom or laboratory ^faciHtles being use*d. Such 

" ' I 

i 



existing problems with facilities. Student comments and 
complaints should be -given an honest response, but such 
comments from students should ; nbt be regarded as an 
excuse for staff to enlarge on the subject. 

Classroom ' .< »• 

1) General features n \ 

a) Door at rear of room 1s preferred; this permits entry <# 
latecomers without excessive^ distraction of class. , 

b) the classfoom should be free/ from excessive extraneous 
noises, t such as from construction* projects, .heavy traffic, 
or from aircraft, . ^ 

,c) The classroom should have adequate electric power outjets 
x (115V) for use of audiovisual equipments The receptacles 
should be Inspected for assurance that they are.dompatlble 
.with the*plugs used 1n the audiovisual projector equipment 
being used, and adapters and extension cords secured as 
required. / * .* 

d) Room size should be adequate forseatfyg 20 to 25 students - 
or the number of students for which the course was designed, 
plus providing for Instructed equipment, projection equip- 
ment, apd a modest number (4 to 8) of Intermittent visitors 
to the classroom* 

e) The classroom should be capable of being darkened quickly 
apd effectively for use of projection equipment or 

' television. Room dimmer lights or Indirect lighting (not 
striking the screen directly) are recommended in fixed 
tra1n1ng^1nstallat1ons, but can be dispensed with 1n a • 
field «tra1n1ng situation. 

2) Student. Facilities ' * ' ' • 

j K 

. a) Ideally, students should be seated at .tables, with* all " 
seats facing the 1nstructor's*|rea at the front of the T 
classroom. Each student should be allocated 30" or more 
. of table width. The sldearm chairs so familiar 1n the 
--^classroqms of secondary schools and colleges may be* used 
Xf absolutely necessary, but are distinctly Inferior to 
wblesvfor student. workup * " | 

i>Kjtudent seating should be at least twofscreen widths from* j 
the projection screen^ (assuming a 6* screen, no student 
should, be closer than 12' from the screen) and* not more - * 
. than 6 screen, widths, fromj the screen, (again, Assuming a . 
6' screen, no student snould be more thah 36" 1 ' from the 
screen). Furthermore, all'students should be seated 
within a 30°,angle to the left'and to the right of a line 
from the middle^ of the projection screen to the projector. 



Classroom Instructional .Facilities { 

a) . Lectern either free-standing or table-type, suitable 

for standing Instructor. . 

b) Demonstration table at front of classroom, approximately , , 

3' x 5'. . . 

• . •* 
*) Chalkboard, at least 3' xj^(preferably larger), with 
VChalk, erasers, polnte^r"* 2 ^ • v 

A) Audiovisual equipment i- " 

^ 0) Public address system (optional -but recommended) 
with lavaller, microphone with Sdequate cord length 
to permit instructor to move about at front of 
classroom with relative freedom. > 

(2) Projection screen (for sire consideration see 2.b. 
above) , matter beaded*, or lenticular surface. 

(3) Projector, 35-mm slide projector for slides mounted .in ' 
* * cardboard or plastic mounts; carousel type preferred. 

Several trays or slide containers should be available^ 
Should have projection lens with cord length suitable 
for use from rear of room.. Equipped with a remote change 

Laboratory v ._" - - 

The laboratories as shown in the students manual has one 
laboratory with the students doing two things, I.e.. turbidity . 
and residual chlorine. If students. work 1n groups of three, 
then equipment can be* determined on the following basis, an 
example, If 24 students aTe attending and wock 1n groups of . 
three, then there are 8 groups 1f half does the turbidity 
and half the chlorine, then 4 turbidimeters and 4 chlorine 
kits would be needed. ' ' 

The laboratory should be large enough to accommodate the 
students plus Instructors without undue crewdlng. There 
should be sufficient electrical outlets (5-6) on the' 
laboratory tables" to permit use of the Instruments. Sinks 
with drains and water should be available 1n the laboratory > v 
to facilitate washing of glassware, as 'well as a source of 
vacuum for preparing the turbidity free water. The Instructor 
should provide an aspirator type connection for the water 
faucet. 

* . '» . . 

• A source, of distilled water for about 10 gal. or 38 liters. 
This could be purchased or from the laboratory supply, 1f 
available. 

An area should be provided to store the shipping boxes while 
on site, The area ^should have some kind of security to prevent, 
' loss or damage of valuable equipment.- Arrangements to nave 



' access to 'and from the building after- normal working hours 
shou\d be arranged to allow, set-up. and tear-down of 
laboratories. ^ \ 

3. 1 Record Keeplrtg \ * > '* i * 

A few words should be' said abjout this topic. Stftce, the National * 
. Interim Primary Drinking Water Regulation's state that anyone acceptable 
to the State, may do the analysis for residual chlorine and turbidity, 
some form of record of those attending this course prdbably should be 
kept. - This. would facilitate- assurance.. of whether or not the person 
doing an analysis had received the" proper training. This record 
keeping would best be kept at the central location by the water .supply 
group. The records could- consist of an alphabetical 11st of names 
' taken from each course roster. ', - 



4. Summary of Required PHnte'd/Reproduced Materials 



Descripti on 



Page Location When 
of Example" Needed 



Course Announcement 17, 18, 19 

Application for Admission 20 1 ' 5-6 month's before ; course 



5-6 months- before course! 





Standard Letters « • 

Acceptance 21 

Who, When, Where 22. 

Biographic Statement ^3 

.Full Class Waiting List' 24 

General Information. ' 25 

Map \ 26 

Motels 27, 28 

Transportation 29 * 

Classroom Location 30 

Forms 

Registration List •« v. '31 

Waiting List 32- ^ 

Roster 33 • 
Registration Card " ^_34, 35 

Certificate 36 
Letter to Contact Person 

from Instructor 37 
Student Skills Check 

Sheet ' • 38, .39 

': Critique Forms ' 61 

Pre- and Post-Test 62-68 

Pre-* and Post-Test Key . 69 



90~days before course 
90 days before course 
90 days before course 
90 days before course 
90 days before course 



90 days before course 
90 days before course 
Course Day . 
Course Day *. * 
Course Day 

.5P>6 months' before course 

5*6 months before course 
Course Day 
Course Day 
Course Day 



EXAMPLE MATERIAL . . ' 

A. Introduction . .< . % 

The material Included here are example f pr1njted materials ljs*d at the 
National Training and Operational Technology Center for the Envlron^ntal 
Protection Agency. Thfe course Hjistfuctfir. should look at the examples to 
see which apply to his own set-ot^cTrcutastances* The material can be 
modified by usfng appropriate titles where needed* 

B. Example Material Included here are: 

^ * 

Course Announcements ; /*/\- * 

Application Farm v < ' ' ♦ * / * • 

• Letter of Acceptance" 

^WhOs When, Where Form - ' • 

Biographic Statement 
Standby Letter W course 1s filled) 

Local Fadtlty Letter; with / ' ■ ■ ~ 

Map * , < 

Mpte4 Infprmat4on * v v * % ^ * 

Jus Schedule * , , s " - * 

r &c1l1ty Diagram \ 
'Registration List , ■ , - " » 

Wa1tfrt^L1st # • 1 ; . \ 

Roster * } <^ w - r ' \ \ 

Registration Card " - • • <f 

^Certificates * 9 

v Letter frpm Instructor to Contact Person • . s 

Basic SktfTS List 

Critique Forms. for Students and Instructor ' * * 
Pre- and. Po&t- Testa *and Keys , 



EXAMPLE, COURSE ANNOUNCEMENT '.'")• 
THE DETERMINATION OF ^RESIDUAL CHLORINE. AND TURBIDITY 
IN, DRINKING WATER x 
- * ' (DATE OF OFFERING)- 

The State of * 1s offering a training course for water treatment, 

plant operators. The course 1s' designed to Instruct the operator- on the 
' requirements of the State's Safe Drinking' Water %ct concerning residual 
chlorine and turbidity. . 

The course w.1ll provide classroom as well as laboratory work. Such topics 
as sampling requirements, ma>*fmum levels* substitution of residual chlortne 
for bacteriological work, public, notification and required analytical I 
techniques- will be covered. . , • •'• ... ' 

After attending the. course the operator v1 il be aware of State requirements 
and be able to perform the analytical methods for residual chlorine and 
turbidity. . * 

The course will be offered In (name of city) at (bulldlrrg and address) on 
(date). ' ,* >. 

To apply for attendance contact (name) at the folding address: 1 N '— > 

' - . • \ ^ 



ANNOUNCING TWO NEW COURSES 

. FOR MONITORING OF DRINKING WATER SUPPLIES 

* *■ 

The National Training and Operational Technology Center announces the presentation of two courses 
.to be given in Cincinnati, Ohio. They are; 

> . Methods for the Oeterminatidn of Chemical Contaminants in _ 
prinking Water (301) December 4^9, 1977, and f', 

N Methods for the Determination t>f Bacteriological Contaminants 
in Drinking Water (320) June 12-1$, 1078 y 




Since the National Interim Primary brinking Water Regulations became effective on June 24, 1977, 
many treatnfcnt plants will perform new and additional analyses few compliance with the regulations! 
These courses will cover the approved methods specified in the regulations. 

* • Who Should Attend . 

\ •» -. . . 

Any laboratory personnel who have the responsibility to perform or to supervise performance of 
. analyses of drinking water for contaminants listed in the Interim Primary Regulations; and, 1 - 

Training personnel and educators who expect to teach the knowledge and skills encompassed in these 
courses. These participants will receive special course-related materials, In the form of course planning 
and management guidance, instruct'o*r lesson plans, and information on sources and availability of 
audiovisual training aids. » 



Enrollment will be limited to 20 studentsjfdr eajch course offering. 



METHODS. FOR DETERMINATION OF 
" BACTERIOLOGICAL CONTAMINANTS IN 
DRINKING WATER 

' . 1320)* 

♦ " ♦ 

This coursens for bacteriologists arid technicians with little 
or no experience in bacteriological procedures required to 
monitor drirNking water Applicants should have basic skills 
used in bacteriology laboratory operations. <- 

After successfully completing the course, the student will 
know how to perform the membrane filter and the most 
probable nurnber method to determine the bacteriological 
contaminants listed in'thelnterlm Primary Drinking Water 
Regulations. 

The training consists of classroom instruction, student 
performance of laboratory procedures, evaluation of 
results, and discussion of each laboratory assignment and 
reported results., ' 

Course topics are the membrane filter (MF) methocfland the* 
most probable number (MPN) method to determine 
bacteriological contaminants. Related consideration! are 
sample collecting, quality control, data processing and 
drinking water regulations. , " 

Date: June 12-16, 1978 " 
Tuition: $175 



. METHODS FOR DETERMINATION: OF CHEMICAL 
CONTAMINANTS IN DRINKING WATER * x 
. (301) ' < 

'This coursfe is for chemists and technicians with little or no 
experience in chemical procedures required to monitor 
drinking water. Applicants should have basic laboratory * 
skills, including ase of volumetric glassware. , 

After successfully completing the course, the stu.dent will 
know hp^- to perform ar^lyses for the inorganic- and 
organic chemical contaminants listed in the Interim 
Primary Drinking Water Regulations. 

- . %» 

The training consists of classroom instruction, student 
performance of laboratory procedures, and discussion of 
each laboratory assignment and reported results. 

Course topics are arsenic, barium, cadmium, chromium, 
lead, mercury, setenium, silver, fluoride, nitrate and 
organics (chlorinated hydrocarbons, chlorophenopys, 
trihalomethanes). Representative methods have been 
selected for student laboratory assignments. Other 
considerations are sample handling, quality control, data 
pressing and drinking water regulations. * 



Date:* . December 4-9, 
Tuition: $175 



1977 



Persons wishing tp attend these courses will be. nptified 30 days prior to the starj of the course regarding 
the status of their applications. % / 

o ...» 
E RJC he NTC * TC awards Continuing Education Units (CEU's) to students who satisfactorily complete either of 
HHMBa he courses described in this announcement. , \ ' 
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# UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

* A ~ . Office of Water Program Operations 

National Training and Operational Technology Center 
Cincinnati, Ohio 45268 

OFFICIAL BUSINESS » 
PEKlALTY FOR PRIVATE USE $300 * 
* AN EQUAL OPPORTUNITY EMPLOYER 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
EXAMPLE APPLICATION FORM. 



Form Approved 
OMB No. 158-D000S 



1. NAME OF APPLICANT (First middl; last) 




— * — r- 




m. . 

MRS. ^ 
MISS 








. 2. TITLE OF COURSE DESIRED • » 






3. COURSE NUMiER 


, 4.*PLACE WHERE GIVEN . 




5. DATES 




. —L , : * 






' \6. SPONSOR OR EMPLOYER (Nrnm; addr*%s) 


7- MAILING ADDRESS OB APPLICANT (// diifmtxt from itom 67 

• • . v 




^ 


1 

) 




* " City X ^ Stat* Zipcod* 
- Jf Phone no* 


City , , . 


State 


Zipcodo 


Phone no. ' d 






* 8. PROFESSION OR OCCUPATION 

'* L 


9. TOTAL YEARS EXPERIENCE IN PROFESSION 

j » . , 


/ 10. POSITION TITLE 




<T ' -i 


- > 


/ J1. BRIEF DESCRIPTION OF YOUR PRESENT POSITION 

















12. PREVIOUS WATER POLLUTION CONTROL TRAINING COURSES ATTENDED 
TITLES , . v , DATES 



LOCATIO 



v 



i 



13. HIGH SCHOOL GRADUATE 



□ yes . []N0 



14. NUMBER OF YEA&fc EDUCATION COMPLETED BEYOND rt([GH 
SCHOOL 



IS. COLLEGE OR UNIVERSITY EDUCATION 
NAME OF INSTITUTION 



DATE ATTENDED 



MAJOR' 



DEGREE 



16. SIGNATURE OF APPLICANT 1 _ 




-<■ > * * 


17* DATE 




18. SIGNATURE OF APPROVING'OFFICER (Wh*f •pplictbli) 

<? * . 


19. TITLE 


.20. DATE , ; 


21. AGENCY USE ONLY s 

\ Aiar oFr'h * CfATE 




Riii fNft inch * 









TUITION FEE SHOULD ACCOMPANY COMPLETED APPLICATION. f? 

Checks should be made payable to: U.S. Environmental Protection Agency. Applicants- from Federal, State, 
and local agencies may send a purchase order or other acceptable financial* commitment. 



ERIC 
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SAMPLE LETTER OF ACCEPTANCE FOITTRAININS 
Institutional Letterhead 



' Date: 




A reservation has been confirmed for your participation 1n the course 
"Determination of Residual Chlorine and Turbidity 1n Drinking Water." 
The" course will be presented at' (address, Including building and room 
Identification 1f pertinent}.- 

Class activities -will begin promptly at 8:30 a.m. on Monday, (date) and 
the course will be completed by 4:30 p.mr- Please arrange your travel 
schedule so that you will be 1n the classroom at the start of activities 
and that you will not have to hurry your departure. 

ItitSftmtiion about local travel, transportation, and local hotels 1s 
enclosed for your assistance 1n case you'wlsh to make reservations. 

We leoi forward to having you at the course and we will do everything In 
our^bwer to make the course a pleasant and rewarding experience for you. 



Sincerely yours, 



"Contact Person . 

NOTE: If something develops which makes It Impossible for you to attend 
the course, please contact us 1n order that another applicant may be 
adjnitted. Please do.not arrange for a substitute without first getting 
theLapproval of this office. 



I ■ 
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WHO, WHEN, WHERE 



This form should be completed and. sent along with the Manual or Inserted In 
each of the participant's manuals. ' This will Insure that each participant 
-has a timely reminder of dates and addresses s . 



V 

Welctome: 

This cfeurse is being presented by the 



Date: 



The course will begin at (time) a.m. on (date) . Please report to 

ROOITl - ^ a + f a/IH»«oee\ 



at 



(address) 



If you have any* questions, please call 
(telephone f) 



We look forward to seeing you. 
Sincerely yours, 



(Signature) 



at 




ERIC 
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BIOGRAPHIC STATEMENT 



Oear Participant: • «, • 

We ask that you answer and complete the following Items as briefly as possible. 

The purpose 1s simple: to acquaint the Instructor with his/her students prior 
to the course. . ^ 

1) Name: (please print) ' 2) Date: 

3) Address: 4) Date of Birth: 



5) Present position or job title: 



6) Mfebr job functions or responsibilities: 



7)' Courses or study undertaken 1n relation to job: 



r 



29 



23 



0 BE USED IF MORE APPLICATIONS ME RECEIVED THAN THE COURSE WIU TAKE,. 



Dear (name): 

We have received your application for Admission to the course. "Determination 
of Residual Chlorine and Tu«1d1ty In Drinking Water," to be conducted at 
(name of Institution) during the period (da'te to date). 

We would be most pleased to enroll you 1n this course, but by the time we 
received your application, all available positions In the class had been 
reserved. As you may know, we limit the class size to a fixed number 1n 
order to provide for the greatest possible amount of personal Instruction 
during the v course, and -to provide each participant with the greatest 
possible opportunity for actual practice 1n the laboratory. 

We have made\a tentative reservation for you In the next offering of the 
course, wh1ch\ls scheduled to be g1v£n (dates). If this will be satisfactory 
to you, please write or call us: within (number) days, so that We can confirm 
your reservation. 

In the meantime, we have placed your name on the waiting 11st for the course 
dates /which you requested. If a vacancy does become available, we will let 
you know immediately. • * . ~* 

Sincerely yours * ^ ■ ^ 



(SAMPLE STANDBY LETTER) 
(INSTITUTIONAL LETTERHEAD) 



(Date) 
(Addressee) 



(Signature). 
Course Coordinator 




(Date)* 



EXAMPLE . 
(INSTITUTIONAL LETTERHEAD) 



TO: 'COURSE PARTICIPANTS 

We are looking forward to^your partldpatfon 1n the course, "Determination 1 
of Residual Chlorine and Turbidity 1n Drinking Water," Scheduled for 
presentation at this Center during the period (date to date). If you find 
you. cannot attend the course, please call us (telephone number). 

To assist your planning preparation for this course,' the following Items 
are enclosed:* 

1. List of hotels and motels 

r — 

2. Information on local bus transportation and city map. 

(NOTE: If bus service. 1s used to the Center, you must have* 1 • 
exact fare of $.25 on boarding the bus:) 

On your arrival 1n the classroom you will be provided a course manual and 
related materials. Production schedules make 1t Impossible <to mall manuals 
to, you 1n~advance of coarse date. • 

♦ • /' 

The course will start at 8:30 a.m. on Monday, (date) 1n Classroom (#) and 
will close no later than 4:30 p.m. At the conclusion of the course, a, 
certificate will be awarded to participants who have attended all sestfforfs, 
and met the training objectives. Please arrange your travel schedule after ~^ 
closing exercises. Approximately one hour should be allowed for travel from 
the Center to the airport. • 

Mr. (Course Coordinator), of our staff, 1s serving as Course Coordinator and 
will be available to assist you In solving any special problems you encounter 
while attending the course. ^ 

Should you have questions or desire assistance 9 1n any way, please Yo not 
hesitate to contact us. 

Sincerely yours, 



- (Signature) 0 , 
* Contact Person 
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CINCINNATI 



1 TO USEPA AT 26^WEST SAINT CLAIR STREET 
* VIA VINE STREET ♦ JEFFERSON AVENUE 
(3 MILES) 




OHIO RIVER 
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DQWlrfOWN flQTFLS 



* CINCINNATIAN HOTEL 
6th 4-Vine Sts. . 
Cincinnati', OK 45202 t 

Phone: 513/24.1-0180 



Single 
Double 
Twin 



$6 -45 
£.60 
10.75 



,225 Rooms. One meeting room, 
capacity 25,: TV, v restaurant 
adjoining. 



NETHERLAND HILTON HOTEL 
35 W. 5th St. 
Cincinnati, OH 45262 



Phone: 513/621-3800 



Single 
Double 
Twin 



$22.00 
30.00 
139.00 



36.00 
44.00 
46.00 



($29.00 -most 
available) 



Family plan, 800 rooms, TV, meeting 
rooms 15, special Gov't, rates - 
$18.00 single, $28.00 double, 
$28.00 - twin. 

TERRACE HILTON HOTEL 
15 4J. 6th Street 
Cincinnati, OH 45202 

Phone: 513/381-4000 . 

Single $24.00 - 46.00 
Double 31.00 - 54.00 
Twin 35.00 - 54.00 \ 

~> 

Family plan, 350 rooms, meeting rooms 
4, color TV, special Gov't, rates - 
$20.00 single, $30.00 double, 
$30.00 - twin. \r 



** 



STOUFFER's. CINCINNATI TOWERS 

150 W. 5th St. ^ 

Cincinnati, OH 45202 

Phone: 5137721-8600 

Single $25.00 - 28.00 
Double 31.00 - 34.00 
Twin 31.00 . 

» 

462 rooms, meeting rooms 11* k 
swimming pool, cocktail lounge, 
sauna bath, color TV, Gov't, rates 
$22.00 - single, $27.00 - double. 

HOLIDAY INN * 
8th & Linn Sts. 
Cincinnati, OH ' 452*03 

Gov't , Rates* * 

•Single $19.00 (includes tax) 
Double 21. OCT ( " - ") \ 

Phone: 513/241-8660 

245 rooms, meeting rooms 4, 
swimming pool, TV, 2 dining rooms, 
bars,, and night club "Top of the 
Inn". ' 

Note : Gov l t. Rate will be ex- 
& tended to any person 

attending an EPA meeting f 
or training course. ■ 



NOTE,: We recommend you checking -thejrate at the time you make your reservation 
in the event there has been a price increase* l 

- These* hotel s/and motels are listed for your information to assist you in 
■ planning ftfr your accommodations during your stay in Cincinnati while 
attending our trainirT^ourse, and does not 'imply -endorsement by the 
0ffic6 of Water Program Operations, U.S. Environmental Protection Agency. 

* REQUIRES TRANSFER TO SECOND BUS. '•*."• 



(March 1977) 
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•SUBURBAN -MOTELS 



TREADWAY .MOHAWK INN. 
2880- Central Parkway ' •,"*- •* 
Cincinnati, Ohio 45225 

Phone:' 513/681-3330 

Single $1 7.0ft (1 dble. bed - Tperson) 
Double $24.00 (2*dble. beds/- 2 person*) 

'Gov 1 !, rate extended to any person 
attending EPA Training Courses or EPA 
sponsored meetings. Reservation should 
be made^in advance. Rooms will be held 
until 6:00 PM only unless guaranteed. 

-Color TV, swimming pool (outdoor), 
restaurant, cocktail lounge, room phone 
service. 

Manager: Mr. George Meise 



CINCINNATI TRAVEL0D6E 
32*4 Central Parkway 
Cincinnati, Ohio 45225 

Phone: 513/542-3200 

Single $13.50 (1 dble. bed - 1 person) 
Double $19.0O>(2 dble. beds - 2 persons) 



Gov't, rate extended to any_ person 
attending EPA Training Courses pr EPA 
sponsored meetings. 

Cplor TV, swimming, pool (outdoor), 
room phone service, restaurant next door 

(Frisch's) 

Manager: Mr. Bill Waite 



. GATEWAY- LODGE MOTEL OF CINCINNATI 
4453 Reading Road-' 
Cincinnati, Ohio 45229 

Phone: 513/242-2593 \ • 

• Single $12.00 (1 dble. bed - l' person)^" 
Double $14.00 (2 dble. beds - 2 persons) 
$14\00 (1 dble. bed 0 \I 
4 1 twin bed " 3 Persons") 

Swimming pool (putdoor), TV, room 
phone service, restaurant "nearby. 4 
Close to 1-71 & 1-75. 

Owner: Mr. Richard Moore 



TOWN "CENTER BEST WESTERN MOTPL 
. 3356 Central Parkway 
• • Cincinnati,. Ohio 45225 ' 

Phone: 51 3/68T-8100 

Single. $13. 00° (1 dble. bed - } person) 
Double $18.00 (1 dble'. bed - 2 persons) . 
" $20.00 (2 dble. beds 2 persons) 

t Gov't, rate extended to any .person 
attending EPA Training Courses or EPA 
sponsored meetings. 

Color TV, swimming pool (outdoor^, room * 
phone service, restaurant serving break-* 
fast from 6:45 AM - 11 AM. Converts 
into' cocktail lounge in everting. 

Manager: Jim Huesing , • * ' 



NOTE: We recommend you checking the rate. at the time you make<your reservation in 

the event there has been a price increase. (Summer rates go into ef f eet*May' 1 . ) 

.These, hotels and motels are listed for your 'information to assist you in 
planning for your accommodations during your stay in Cincinnati while attend- " 
inlioiir training course, and does not imply endorsement by the Office of Water 
Program Operations, U. S. Environmental Protection Agency. , 



REQUIRES TRANSFER TO SECOND BUS. 
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BUS SCHEDULE . 




* 


<\ BUS NO. 53 - AySURH/aiFTON 


• * 






^ \ BUS NO. 78.- LOCKLAND/REAOING 

* 4 


• * 






/ » BUS. NO* 53-^ 

Leave 

Sixth & Vine 


S »■ 
HfTTvf 

St. Clair 
& Vine 


\ 

» t Cleave 

Sixth & Vine 


■ » v 

ft 115 MO 7ft 


Arrive 
St,*C1a1r 
n *.Vine 


AM 

7:18 




.AM', 

t* 

■ 7:36 


i 

AM 

7:03 


* ! 


AM 

• 

7:27 6 


7:41 




7:5r * 


7*20 • 


* 


7:44 


8:03^ 




8:21 


7:33 




7:57 * 


8:25 




8:>3 


* 7:45 






8:46 






7:50 J 








BUS NO. 53° 


* 


• 


BUS NO, 78 




Leave 

St. Clair 
4 

Vine 


Arrive 
Sixth & 
vine 


Leave 
St. Clair 
A 

Vine 


- 


Arrive. 

31 All) • 

Vine 


PM 




* Pf} 


PM 




PM 


12:30 




MO. JO 


12:10 




12^9 


1:02 




1 - on 
1 *cU 


<? * , „ 

* 1?:28 - 

■ \ 




1256 • 


1:33 


* 


1 .91 


125*5 




1:13 


2:05 
2:36 




2:23 e 
2:54 / * 


liOZ 
1:1/ 




1:30 
1:45' 


2:58 
3:21 


0 — 


. 3:16 
3:39 

* 


^ 1:30 
1:44 " 




. 2:00 
2:15 


, 3:41 


0 


4:02 a , ' 


4:07 


• 


4:40 


4:04 




4:25 


V 4:19 - * 




4:52. 


4:28 


0 


4:4$ ? 


4:36 . 




5:0? t - 


4:lfe 


* * 


5:13 • 


4:45 . 




5:15l ' 

9 












\ 



IfOTE: The above -BW routes arif the roost direct routes to the Environmental Research Labora- 
s ttiry, 26 W. St. Clair Street, Cincinnati, OHio. * Information, has been provided by- the 
Queen City Metro. Times selected are those most apt to be used by students attending 
NTC training Cotases* Arrival times are approximate, .and w11Kvary v because of road 
and traffic conditions. V ; 
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SELF SERVICE 
COPIER 









WET LAB 
188-16 f 


-GENERAL 0 
TRAINING LAB 

• W ^-174 


t <170 


* m 




o — 






WET LAB 
151153 


sfuat 

CARREL RM 
154-155 


( ORY LAB 
156-158 ' 


159 








168 



LEGEND 
t WOMEN'S RESTROOM 
J MEN'S RESTROOM 



• LOCKfR 
ROOM 



y 4 



First Eloor : 



(SAMPLE REGISTRATION) 



V 



9 ■ 

ERIC ' 



(Course Title) — 



(Date)' 



REGISTRATION 




INDIVIDUAL 



4 » „ 



REC'D. 
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~fs 

APPL. 

>EC'JD. 



ACCEPT. 
* SENT 



COURSE 
INFO. SEAT 
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(SAMPLE WAITING LIST SUMMARY) 1 


.WAITINGLIST 




+ f 1 


INDIVIDUAL , . . 


WORD 
REC'D. 


APPL. 
REC'D. 


'ACTION TAKEN 


♦ 








> 






♦ 


— 






( 


* 

• - 




« 

* 






■ 




f 


















♦ *** * 

• ' - 

a. > 

> 






. . 

' ; *" , ' - 4 ■ 


A 

f 




* 


** 

** * 

< 

f 


« 

• 'a 




Qv 


* *# 



Lerjc; 
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" EXAMM.E . • 

V ♦ 

DETERMINATION OF RESIOUAL CHLORINE AND TURBIDITY 
. IN DRINKING WATER ' 

ROSTER 



JLast Name, First Initial 

Title 

Employer 

Address 

City 

Last Name, First Initial 

Title - 

Employer 

Address 

City • 



Last Name, First Initial 
Title 

Employer * 
Address 

gty 

Last Name, First Initial 
Title ^ V» 
Employer 
Address 

•CHjs< 
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* 


* * 








f j DATES 


7 J COURSE NUMW ^ 


NAME rUff. First. SEJ 


U.S. CITIZEN 


IF NO, UST.FOREIG^OUNTRY 

.4 


POSITION TITU 


SOCIAL SECURITY, NO.* J LOCATION OF TRAINING . j 


EMPLOYER f/V*>w. c/fy. sWl, zip code) 

* / * 
» **», « 


LOCAL RESIDENCE DURING COURSE 




* v ' . 


COURSE MODERATOR ? * " 

. :•' 





EDUCATION 



IB 



o 

m 
? m 



I 



m 
Z 

_2 



<58 



5« 

m 
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PROFESSION QR OCCUPATION 




IS — 



8 



PROFESSIONAL 
EXPERIENCE 




fife 



JL 



COURSE SUMMARY RECORD , 

EPA 165 (CIN). (mv. 7J3) JS- 



COURSE TITLE 



COURSE NUMBER 



LOCATION 



TRAINING " 



COURSE DIRECTOR 



COURSE MODERATOR 



NO. OF TRAINEES 



X 
h 

oic > 
ua 

H2 
<Ui 
h 



< 



< 

Q 

E 

oto 



EMPLOYER CATEGORY 



YEARS OF 
PROFESSIONAL 
EXPERIENCE 



PROFESSION OR OCCUPATION 



EDUCATION 



\ 



U.S. ENVIRONMENTAL PROTECTION AGENCY 



This certifies that 



has completed the 



Presented by the ^ 

NATIONAL TRAINING AND OPERATIONAL TECHNOLOGY CENTER 

Cincinnati, Ohio 



Directory National Training and 
Operational Technology Center 




Course Director 
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EXAMPLE 

LETTER TO CONTACT PERSOfhFROM INSTJWCTOR 
(INSTITUTIONAL LETTERHEAD) ^ ' 
FllupfllDE DETESTATIONS IN WATER TRAINING COURSE 



In response to numerous requests to provide training fir the analysis of water 
samples for fluoride levels, the Water Hygiene Division of EPA ha$ developed 
a training course entitled "Fluoride Determinations 1n Water. 11 This 1s pr1 
marily a laboratory course designed to~ provide training 1n the thcee standard 
methods for fluoride determinations as appearing in the 13th Edition of 
Standard Methods / The course was developed to be given 1rt the field for 20^ 
25 students In a three-day class period. A copy of the age/w|a 1s attached. 

Requirements for presentation of the course are suitable classroom and 
laboratory space and the following basic laboratory requirements for 20-25 
students: 1 

A. Bench space ^sufficient for 20-125 students 1n groups of two. 

B. Each, station must have the following: 

1. Electricity^- 110-120 volt, 60*Hz. . 1 

2. Gas (natural) - if only bottled gas* is available, 
12 burners must be provided for the <frs being uses. 

3. Cold water source for cooling condensers. 

4. Drain. • * 

C. Distilled water - 25 gallons 

D. Add - 3 liters concentrated sulfuric add (Reagent Grade). 

- - ■ j : ■—a i - 

All other laboratory equipment, (glassware, condensers, burners-natural gas, 
reagents, spectrophotometers, training manuals, etcy are provided by the 
Water Hygiene Division, EPA. Participation 1n the course by State and/or 
local health authorities Is expected as suggested on the attached agenda. 
Scheduling of the course requires about 2-3 months advance notice because of 
manual -preparation' requirements and shipping time for the laboratory equlp- 
»ment. • 
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Name 



" Employer i 

EXAMPLE STUDENT SKILLS CHECKLIST - ~ 

To assist us 1n processing applications, please check YES or NO for each of the 
following Items: 

YES NO 



I ERIC 



have operated a laboratory gas burner 

have operated a laboratory hotplate/stl rrer » . . 

have operated an autoclave , . 

have operated a laboratory drying oven .. . . *. . 
have used a vacuum source to filter liquid^.. . . 

have used a desiccator ' , TMj^ 

have weighed Items on an analytical balance . . 
have weighed Items on a double pari balance . . . 



have used a graduate to measure liquids-. . 
have used a volumetric plpet to measure liquids 



have used a graduated 'plpet to measure liquids -. 

have used^a plpet bulb to fill a plpet . 

have used mouth suction to fill a plpet ... 

have used an Inoculating loop to transfer small amounts of liquid 
have used disinfectant to sterilize a lab bench work area . . . . 
have poured liquid from a container Into glass test tubes . . . . 

have prepared media used for conform tests . . 

have used chromic add to clean glassware . '.■ 

have^ojierated a laboratory safety shower ' . 

have operated a laboratory eye washer ( 

have operated a fume hood * . . 

have prepared manganous-iulfate solution ... \ 

have made out labels for bottles or reagents 

^Tfave used a buret 

i 
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Name 

Employer 



I have used starch as a chemical change Indicator 



I have titrated one solution against another to a color change end 
point i . . . j. .' 

I have recorded a reading at meniscus 

I have recorded laboratory data in a laboratory notebook^ . ; . . . 

I have entered laboratory data on a pre-prlnted form . 

*I have recorded Information about samples on record sheets .... 

I have located requftecT purchase Information 1n a catalog of > 
laboratory equipment.' . . 

I have written a purchase order for chemicals tO'fce used 1n the lab 

Volume means space occupied by a"sol1d, liquid, or gal \ . . . . 

mg/1 means milligrams .per liter . . .- . .1 , 

Normality (N) 1s a way to express concentration 1n a strlutlon . . . 

1 kilogram equals 0*001 gram . ... j .... " . 

1 Inch equals 2.54 cm * 

1000 ml equals 1 liter 

,85 times 4.1 equals 42.5 * 

7 minus 2 divided by 0702 equals 250 

\\3.26 rounded to the nearest tenth 1s- 32.6 .. t ......... . 

84.55147 rounded to the nearest thousandth 1s 84.551 . 



J 



C. Equipment t$sts 

1. Introduction* * 

< \ The purpose of this counse 1s to Instruct operators of water 
. * treatment plants 1n the methods of determining residual chlorine 
and turbidity. ,/In doing this' the State can, assure Itself of valid 
data being obtained. In order to properly Instruct the operators, 
. they should participate 1n the laboratory and use the Instruments. 
There should be available to the trainees as many different models 
-as 1s possible. This way the operator who 1s anticipating purchase 
of a piece of equipment may use or Inspect several different models. 
Those persons having the equipment already can compare their In- 
strument with the one 1n the laboratory. 

The numbers of pieces of equipment listed here are based on the 
need for one group of (two or three) persons, to find the <need 
for an entire class multiply by the number of groups 1n the class, 
• The largest number of pieces of equipment has been used where choices 
1n a procedure are given. Consequently % some extra equipment may be 
built 1n. 

« 

If the 11st of equipment to be supplied by the contact person 1s 
sent to him as a 11st, be sure to Include the section on training 
(pg. H-1'2) facilities such as the classroom and laboratory^ This 
will describe the facilities needed. 

2. Instructors Responsibility 

a. ^Classroom Supplies * 
Note Paper 

Pencils v _ ♦ 

Registration Cards , , 
Critique Forms . 

Certificates . « * 

Manuals J- \ 

Name Tags 'j, . >--- ■ 

b. Laboratory Supplies ) . .__ 
^ .1) For Chlorine . / 

DPD Comparator Kit for Chlorine 

4 each for up to 24 students 

5 each for up to 30 students 
Use different kinds, of kits (I.e., manufacturers') - . 

2) For Turbidity ' . ; . 

Turbidimeter - Nephelometer . 
^ 4 each for up to 24 /students 
5 each for up to 30 Jstudents 
* .Vary the kinds used. 

Manufacturer's - Secondary Standards 
For rationales numbers see pg. 53 



9 



47 




c. Reusable Equipment * 

lKfor Chlorine - per group of three r 9 

8 flasks, volumetric, J OOnhl 
1 plpet, graduated', 10 ml 
j 1 reagent bottle, glass stoppered, *fc5fcral 

2) for Turbidity , ^ 

* 

5 flasks, volumetric, 100 
4 plpets, volumetric, 10 mi 

•3) Basic equipment - per group of three 

1 plpet bulb 

1 plastic wash bottle _ . 
3 pair safety glasses 
1 marking pencil , wax 
1 box tissues 

d. Instructor Equipment - 1 set |ply 

1 flask, volumetric, 1000 ml r . «a 

1 filtering flask, sldearm flask, 2000 ml _. 
*1 membrane filter funnel assembly 
, *1 pack membrane filters - not greater than 200 um pore size 
*1 source of vacuum - can be" an aspirator faucet adapter 
' available from most laboratory supply catalogs 1 

*For preparation of turbidity free water. 

eT^ConsumaMe Supplies 

1) For Chlortne --per group pf three 

1000 ml distilled water 

100 ml Potassium Permaganate (KMnOJ std. 

10 each chlorine reagent (DPD) for free chlorine 
made by the manufacturer of the k1t(s) 

2) For Turbidity - per grollpSf three 



500 ml turbidity free Water 
100 ml 400 TU Formazin Suspension - ' 
1000 ml unknown sample, per class 
dilute 17 ml of 40 TU to 1000 ml = 0.68 TU's 

• ' ■ «• . 

3) Bulk supplies of reagents to be shipped 

\J00 ml - 4000 TU Formazln Suspension 

This will be diluted 100 ml /l 000. to provide 1000 
ml of 400 TU Suspension. The 400 TU will be distributed 
to students.' * 
1000 ml Potassium Permaganate (KMnOj) std. This 

will be distributed to students directly. 

. 41 



f. Shipping 

•1) Boxes to contain all equipment 

Should protect equipment from shock 
; Should be lockable 

Should contain all laboratory and classroom equipment - -' 
ShouVd have separate box (one) for reagents 
Should have at least one extra box to. replace one when broken 
Should be small enough to be lifted by .two people 

Contact Person &s Responsibility • 

a. Classrcjom Supplies 

Classroom Itself (for 25 ) - See Section on Facilities pg. 11 and 12 
Student chairs Or chairs and tables (preferably) 
Chalkboard and chalk and, eraser . - ; 

Projection Screen % 
Projector -'2 x 2 - * 

Electrical outlets (extension cord) 
Rostrum or table (for front of room) 
. Jable (for rear of room) 

b. . Laboratory Supplies v K ' 

. Distilled water (10 gal.) 
Electricity - 115 volt AC _ „ - 

Tapwater and sink withdral n ^ 

r • . 

c. Services 

Lecturer - to present Stated Requirements for Compliance on 
Chlorine and Turbidity 

- Typist - to prepare roster and certificates 

d* Nice but not necessary , 

Coffee for students and, staff (cups, etV) 
• Contact speakers for needs: Such as flip chart, pointer, etc. * 
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COURSE MODIFICATION 



s /hi 



This section is offered to point out several modifications jfchich the - 
person presenting the cours^iight wish to make. First, if it is known 
that the persons attending the: coarse have never done. laboratory work, 
a laboratory session on these- Dasic laboratory skills can be added f . 
With the course beina offered a's is, this.would necessitate extending" 
the course into anotler day. Such topics ^as use of pipets and pipetting 
bulbs, use of volume#ic glassware and laboratory safety.couldj.be added. 
Iri States where substitution is_not permitted less time may be spent 
on residual chlorine and the laboratory skills added. It would be well 
worthwhile to add theT>asic laboratory skills because these will play 
an important partjm obtaining valid data. 

Secondly, some States may require addit.i6rial-tests to be run by the 
operators or permit, with additional training, other type of analysis 
such as the microbiological tests. This eourse, beifig one day, could be* 
offered to run along with other short courses. It could also be added 
to the curriculum of a community .college, offering- courses to upgrade 
the operators levels. ) \ 

last, if there* .are sufficient number of trainees in the ajrea §o«that 
travel time is„ not important, the course could be broken into three 
evening session's* of. two.Jiours each.. In this way the operators would not 
have td %ave their job& for an entire day. / * ' : 



XAMPLE . 



Time 



AGENDA . . 
One bay 



Topic 




\ 



Speaker 



8:30 - 
9:30 - 

10:15 - 
10:30 - 
11 :00- 
11:45 - 
12:45'- 
1:1$ - 



9:30 
1>15 

10:30 
lliOO 
11:45 
12:45 
1:15 
4:30 



4:30 - 5:30 




Registration - Rre-Test 

State (Federal) Requirements for 
Compliance on Chlorine and Turbidity 

Break* \ 

Analysis for Chlorlofe 

Analysis for Turbidity 

Lunch 

Lab Briefing 
Laboratory 

1. Chlorine 

2. Turbidity 
Closing - Post-Test 



Contact Person 
Administrator 

c 

Instructor 
Instructor 

Instructor 



Administrator 
Instructor 
Contact Person 



INSTRUCTOR UNIT - DESCRIPTION 



INTRODUCTION 



The following materials are topical 'outlines designed to list areas that should 
be covered under each lecture. .These are examples and' the lecturer must determine 
if any additional topics exist to be covered or if topics listed do not apply. 
•Times are given, again as a guide and may be changed to suit the lecturer. 

If the pre- and/or post-tests are £o be used a copy of these should be distributed 
to each speaker before the course so that the speaker can be sure to cover 
questions in his area. If questions apply to more than one lecturer, both • 
should be sure the material is^covered. This will tend to re-enforce the topic. 

Slide references are given to available media, which will be included in the 
package course. These have been designed from the Federal regulations and 
-should be checked to ascertain their validity. 

The laboratory sections are examples of how to carry out the laboratories. 
Should the instructor decide to change the laboratories, the outline will 
serve as reminders of things that must bethought of. Since t^e course is 
designed to be kept simple because of being offered in a location away from 
the home office, additional materials may be added if offered at the central 
location where equipment Is more readily available. 



\ 



\ 
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INSTRUCTOR'S LESSON PLAN 

• Page JL of JL / V 



T1t1< of Course: Methods for the Determination of Turbidity and Residual Chlorine 'in 
Drinking Water * 


Unit T1tler~Federal (State) Requirements for Compliance on Chlorine and Turbidity 


Pujrpost: « 
To Inform the operators of water treatment 
plants of the requirement for residual chlorine* 
and turbidity as requlrejl 1n the Primary 
Regulations. 


<%> 

Objectlve(s): 

. The operators should learn ^hat 1s required 
of him under the Act such as sampling 
frequency, where to sample, what are th$ 
limits, what to do when limits are surpassed. - 
These topics should be covered for bothC 
chlorine and turbidity. 


Conditions: 

The trainee should be able to understand the 
requirements , such as maximum levels, sampling, 
substitution, public notification* and other 
requirements. The student will be given 
classroom Instruction and copies of all 
documents. * 


Instructional Technique: ^ 
Lecture 

Discussion \ 

This section should be presented by someone 
familiar with the State's program. 

g N- 

c 

— <» 


Performance Level: 

Upon completion of* this section the trainee will 
be able to answer correctly 70% of the 
questions on this section 1n the post-test. 

m. 


Participant Material: 

The outline 1n their 
manual and a copy of 
the Primary Regulation 

Paper- and Pencil 


Instructor Material: < 

Chalkboard and 
equipment 

Slides 19 (2x2) (pg.56) 
Projector '& Screen 
Optional Units - 
State Reg*. 


Unit Time: 45 minutes 


References: 
Training Manual 

•National Interim Primary Drinking Water 
Regulations, Part IV, Dec. 24, 1975, pg.- 
59566-59574 t 

Any corresppndins State Document 

"4 


Activities: 

• 

Introduction *+ 5 minutes N %s 
Chlorine lS^hinutes 
Turbidity 15 minutes 
Public Notification 5/minutes 
Summary * ' 5 minutes 

G 
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INSTRUCTOR'S LESSON PLAN 



Pag* 2 of 2 



Title of Course: Methods for the Determination of Turbidity and Residual Chlorine 1n * . 
. : > Drinking WSter 



Unit Tttle: Fedej^l (State) Requirements for Compliance on\Chlor1ne and Turbidity 
— L: 1 



Usson Unit- Outline ^ 



Key Points/Cue Aids 



I, Introduction 

Passat ort Federal, Level of Safe Drinking 

Water Act* * 
Led to NIPDWR's 
State received Primacy 
State passed their acts* 1 - effective dates 

II, State Act Requirements for Chlorine ' 

s 

1. Safety of Water ■ * 

D1seases'1n water 
Chlorine as disinfectant 

2. Substitution - 

' Who may substitute 

Who approves substitution 

,How do they approve 

What 1s required 
• What 1s required 1f level not met 

3. Sampling and Analysis 1 - 

Who 1s responsible 
What Methods 



[II, State Act Acquirements fop Turbld^y 

.What 1s Turbidity 
Who must do 'and how 
Why 

% Where & When 
# " Exceed Limits 
Method 

Levels * 

IV. Public Notification 

- Who must 
When 
How, 

V, Summary and. Questions 
Finish 




See pg^ 56 for Description of Slices 

* 

♦ 

NIPDWR's - See btudent Manual 
If copies are available, pass out 



Slides^- Major Potential Disease 
< ' Agents - 

2 - SurvlyaT of 

. * * . . 

3 - Residual Chlorine Subs. 
3 - Residual Chlorine Subs. 
3 - Residual Chlorine Sybs. 
3-4 - Residual Chlorine Subs. 

5 - Resample 

6 - Responsibility 
' 7 - Analysis ~ 

8 - Std. Methods * 

9 - EPA JJtfthods 



10 - What 1s Turbidity 

11 - Turb. Samp, & Anal. Req.(a) 

12 - Why measure Turb 

13 - Where & When to Sample 
14-15 - Tub/ Sam. & Anal. 

tieq. (b.c &d) 
16-17 - Max.' Control Levels (a&b) 



iB^PtibHe^oti^^ 
19 - Public Notification 
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* INSTRUCTOR'S 1ESS0N PLAN 



Page L of L 



Tttlt of Course:. Methods for the Determination of Turbidity and ResiduaJ Chlorine 1n 
Drinking Water r a ~ 


Unit Title; Analysis for Free Residual Chlorine 


Purpose: 

To acquaint the ^operators of water treatment 
plants with the. required method of analysis 
for free chlorine. This should' include methods 
for sampling; acceptable equipment and any 
calibration procedures required. 


ObjecVlve(s): 

The operators should know how to calibrate 
and carry out analysis by using tbe DPD 
kit. 


Conditions: *^ 

The trainee will have the manual and Its out* 
lines and will participate f 1n a laboratory to 
use what has been presented here. 

1 . 


Instructional Technique: 

Lecture - 
Discussion 1 
Demonstration 

This lecture should be presented by someone 
familiar with the analysis and what will 
be done in the laboratory. 


Performance Level: 

Upon completion of this section the trainee will 
be 'able to answer correctly 70% of the questions 
#$>this section 1n the post-test. 

* 

a 

k — i — : ' 


Participant Material: 
The manual 

Copy of Fed. NIPDWR's 
Copy of the State Doc. 
Paper and Pencil T 
Page from Criteria 
Document - Student 
Manual 


Instructor Material: 

Chalkboard and / 
equipment / ^ 
Projector & Screen 
Slides - 16 (2x2)(P9.57 
D*>D Kits & Standards 
Optional Units - See 



Unit Time: 30 minutes 



Activities: 

Introduction 
8a$1c Principles 
Instrument Design 
Factors Affecting 
Calibration 
Available Equipment 
Summary 

i 
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minutes 
minutes 
minutes 
minutes 
minutes 
minutes 
minutes 



References : 

National Interim Primary 
Regulations, Fed. Reg 
1975, pg* 59566-59574. 
Standard Methods for the*Exam1 nation 
and Wastewater, 13th ed.,197T, pg 
APHA, AWWA, WPCF, 1015 T8th St., N 
Washington, DC 20036 
Standard Methods for the Examination 
*nd Wastewater, 14th ed. f 1976, pg 



jog Water 
IV, Dec. 24, 



of Water 
. 129-132, 

,W., 

of Water 
329-334, 



• APHA, AWWA, WPCF, 1015 18th St., N.W., 
Washington, DC 20036 
Jfcnual f or the Interim Certification of 
^Laboratories Involved in Analyzing Public 
Water Supplies, Sept. 1977, USEPA, Water 
Supply Quality Assurance Work Group, < 
Washington,, DC 20460 



INSTRUCTOR'S LESSON PLAN- 



Pane 2 0 f 2 



Title of Course: Hethods for the Determination of Turbidity and Residual Chlorine 1n 
Drinking Water 



Unit Title: Analysis for Free Residual Chlorine 



Ijme 



Lesson Unit Outline 



Key Points/Cue Aids 



0O:00~ 



00:02 



I. Introduction 



Regulations 
. • ^Safe Drinking Water Act 

. National Inter, Prlro. Drinking Water 
Regulations 
State! Regulations * 
Past Regulations 

II. Basic Principles 

1. Forms Chlorine 
2* the Method 



J 00:07 

j 00:12 

I 

t 

j 00:19 

i 

| 00:22 



00:27 
00:30 ^ 



III. Instrument Design 



IV. Factors affecting the, DPD Test ' 

Interferences 
Reagents 

V. Calibration 



Criteria document 
With KMn0 4 

VI. Available Kits 

Hach 

Helllge * 
% LaMotte x 

VII. Summary 

Closing 



\ 



See pg. 57 for Description of Slides I 



Copy 1n Student Manual 
Slide 1 l - Responsibility 



Slide 2 - Forms 

3 - Dissociation 

4 - Below 1000 ppm 

5 - Forms with pH - 

6 - Analysis - Regulations 

7 - Comments 

8 - Preservation 



Show Kits that will be' Used 
1n laboratory 



j 



Slide 9 - Calibration * 

Rage excerpted from document. 
See S^wlfijit Manual 

10 - Ktts Available^ 
11-16 - Photo's of Kits 



INSTRUCTOR'S LESSON PLAN 



Page J_ °* JL 



Title of Course: Methods for the Determination of Turbidity and Residual Chlorine 1n 
• - Drinking Water 



Unit Title: Analysis for Turbidity 



Rurpose: 

To acquaint the operators of water treatment 
plants with the required method of analysis 
for turbidity. This should Include the topics 
as listed on page 2. f 



Objective(s): 

Th£ operators should 'know how to calibrate 
and operate the Instrument. 



Conditions: 

The trainee will have the npnual and be shown 
slides^ various instruments. The use of the 
Instruments should be demonstrated. Th^ 
preparation of the formazln standard should be 
covered along with Its use for calibration. 



Instructional Technique: 

Lecture 

Discussion 

Demonstration 

Th1£ lecture should be presented by someone 
familiar with the analysis and what will be 
done in the laboratory. 



Performance Level: 

Upon completion of this section the trainee 
will be able to answer correctly 70* of the 
questions on this section 1n the post test. 



Participant Material : 
The manual 

Copy of Fed. NIPDWR's 
Copy of State Regs. 
Paper and Pencil 



Instructor Material: 

Chalkboard ?nd. 
equipment 
Projector & Screen 
Slides.- 20 (2x2)(Py- 
Turbidimeters 58) 
Filtration Equipment 
Optional Units - See 

pg.70l 



Unit T1me> 



45 minutes 



Activities: 

Introductl on 
Basic Principles - 
Instrument Design 
Factor Affecting 
Standardization 
Stocks Available 7^— 
Instruments Available 
Summary 
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5 minutes 
5 minutes 
5 minutes 
10 minutes 
5 minutes 
5 minutes 
5 minutes 
5 minutes 



References: 

Standard Methods for the Examination of Water 
and Wastewater, 13th ed. 1971, pg. 350-353, 
14th erf., -1976, pg. 132^34, APHA, WPCF, 
1015 18th St., NW, Washfhgton, DC 20036. 

Manual of Chemical Analysis of Water and 
Wastes, 1974,'USEPA, Tech. Transfer, 
Cincinnati, OH 45268. 

Manual for the Interim Certification of 
Laborator1es~ltivo1ved in Analyzing Public 
Drinking Water Supplies, Sept. 1977, USEPA, 
The. Water Simply Quality Assurance Work 
Group, Wa£h1ngtor}, DC 20460. 
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INSTRUCTOR'S LESSON PLAN 



Page 2 0 f 2 



Title of Course: * Methods for the Determination of Turbidity and Residual Chlorine in 
' Drinking Water • 1 



Unit Title: 



Analysis fqr Trubidlty" 



I Time' 



00:00 



00:05 



00:10 



00:15 



■ -i •» 

00:25^ 



00:30 
00:35 

00:40 
00:45 



Lesson Unit Outline 



I. Introduction 

Federal Regulations concerning turbidity 
State Regulations concerning turbidity 
History of turbidity measurement 

II. Basic Prindples^vj 

What 1s turbidity 

How nephelometers works 

Preservation 

III. Instrument Design 

Requirement in Standard Methods 
Light Path 

IV. PactoVs Affecting Turbidity Readings 

Interferences 
^ Meter Units - JTU - FTU- NTU- TU 
. Turbidity Free Water 

^V. Standarlzation 

^ Materials Use 1n Past 

^ Now , 
How to Make 
Secondary Std. 

VI. Stotks Available 

VII. Instruments Available v 



VIII, Summary 
Closing 



Key Points/Cue Aids 



See pg. 58 for Desdription of Slides j 

i 

Slide 1 - Jackson Candle Turbidimeter* 

2 - What is turbidity 

3 - Preservation i 



'4 - Design Criteria 
5-6 - Instrument Design 



\ 



x 7 - Interferences 

8 - Turbidity Free Water 

9rt0 - Foniiazin Polymer 



Table in Student Manual 

Slides 11-16 - Instruments 

17-18 - Instrument Controls 

19 - Standards 

20 - Filter 



C 
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INSTRUCTOR'S LESSON PLAN 

* Pa 9 e J_ of iL- 



Title of Course: Methods for' the Determination of Turbidity and Residual Chlorine 1n~ 
Drinking Water 


Unit Title: Laboratory Procedure: Chlorine 

• » 


Purpose: 

To allow the operators of water treatment 
plants to become familiar with the various 
types or "kits" available. 

»* 


Objecttve(s): 

To familiarize the trainee with 
Use of instrument 
Types available 
Calibration of the Instrument 


Conditions: ^ ' 

The trainee will have a DPD Kit, a Standard 

"Potassium Permanganate Solution 

DPD reagent for free chlorine. 

The trainee should use the procedure 1n his 

manual and calibrate the visual standards. 

The trainee should determine the free 

chlorine 1n the tap water. 


Instructional Technique: 

Laboratory work by the trainee. He should 
actually standardize a "Kit" and use 1t on 
the tap water. 


"f^rfprmance Level: 

The trainee should obtain the same value as the 
rest of the class within +102 of the median 
class value of the tap water. 

: 

>•* 

V 


Participant Material: 
Kit 

Reagent 

Distilled Water 
Glassware - See List 
pg. 40-41 

t 


Instructor Material : < 
See List P9. 41 


Unit Time: 90 minutes (approx.) 


References: 


r 

t 


Activities: . 

At tmifipp 1 <; nacp ^* 

Calibrate visual standards 
Run tap water 

52 
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"INSTRUCTOR'S LESSON PLAN 



Page 2 of- 2 



Title of Course: 



Methods for the Determination of Turtid1ty and Residual Chlorine in 
Drinking. Water 



! Unit Title: Laboratory 'pfocedure: Chlorine. 



Lesson Unit Outline 



Key Points/Cue Aids 



Pre-Laboratory ^tivity 

Class .Division 
Divide class into groups -of or 3, 
Divide groups in half. 
First half start with* chlorine. 
Second half start wij:h turbidity. e /UL 
When a group is finished begin the ^ 
other procedure. 

This, necessitates only 4 or 5 pieces of 
equipment. 

. Reagent Preparation . 

Instructor prepares before lab, 1000 ml of 
Standard Potassium Permanganate ,{KMn04) 
Solution (See Participant's Manual E4 
-IIC) and dispenses tMs to trainees as is 

The trainees beffln here. 
* * * 

Laboratory Procedure 

k~ - ' 

Prepare dilutions of Std, KMn04' (£4,1 ID) 
Carry out E4 IV A 1-14 X ^ 

Carry out E4 V * \ 
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'INSTRUCTOR* S^LESSON PLAN 
* Page _L of _2 



Title of Course: Methods for'the Determination of Turbidity and Residual Chlorine 1n 
Drinking Water 


Unit Title: Laboratory Procedure: Turbidity m 


f * 


purpose. 

To allow the operators of water treatment 
plants to become familiar with the various types 
of Instruments available. 

* 

-= k — 


UDJcCt 1 Vc^S / . 

To familiarize the trainee with 
Use of the instrument 
Types available 
Calibration of instrument 
Checking secondary standards 


vonaikions. * 

The trainee willlVave a turbidimeter, a stock 
(400 TU) Formazln Suspension, the manufacturer's 
secondary standards.- Tfie trainee should use 
the procedure in his manual and calibrate the 
ranges and secondary standards, and run the 
tap water. , *^ 

. \ ~ ■ / -■ 


Instructional Technique: ' 

Laboratory work by the trainee. He should 
actually standardize the Instrument and 
secondary Standards and use the instrument in 
a tap water sample. 


Performance Level: 

His technique must-be acceptable to the 
•Instructor and fall within + 0.05 TU's of the * 
class median value of the tap water read on the 
0 to l'of'O to 2 scales % 

! ' V 

i 


Participant Material: 

Turbidimeter 
Secondary Std(s) ■ 
Turbidity free water 
Glassware - ^e ^ 


Instructor Material : 
See P9- ^ 

> 

* 


j : : 

j Unit Time: 90 minutes . 


. References: 
Participants Manual - Outline E5. 

• 


Activities: 

At trainee's pace 
, Calibrate secondary standards 
Run tap water 

#v 
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INSTRUCTO^LESSOn PLAN 



Page 2 of 2 



Title of 'Course: Methods for the Determination of Tunbidity and Residual Chlorine 1n 
' Drinking Water 



Unit Title: Laboratory Procedure: Turbidity 



* 

\ Time 


Lesson Unit' Outline 


. . Key Points/Cue Aids " j 


I 

1:30 

• 


Preliminary Activity 


y 1 

_ i 




Xlass Division - See P9. 53 

\ 

* Reagent Preparation ^ 

Instructor should prepare ahead of time 
100 ml of 4000 TU Formazin Suspension. 
Day before class 
Dilute TOO ml of 4000 TU Forma2in to 

U| 1 UvC IUU III! VI TUUV tU 1 Wl MM4 1 II W 

* ' 1000 ml tnis is the * 1 

400 TU to dispense to the students? 
Prepare. unknown sample (See pg. 41)*.— 


m 

i 


! 
! 

i 
1 

! 
1 
i 


r 

i 


! ' . 
i 

i 

6 

f 


The Instructor should prepare turbidity 
free water by filtering enough distilled 
water to fill ail wash bottles and then 
prepare as needed during laboratory. 


! 
i 

\ 
i 




, The Trainees begin here. 

« 


* * 
A ■ - 




Student Laboratory Procedure - Use E5 




t 

1 

i 

! ; • 

: r. 


Prepare dilutions of Stock - 400 TU 

See E5-IIC 
Standardize Turbidimeter ranges s 

See E5-IVA 1-16- | 
Run tap water as jample - ES-V^B^ 




1 - • 

J 






i " 
1 

I 
1 

i 




J 
I 


r - 




— — • \\ 


! 
* 


• 


55 

i 




* 




• 








' -.. 62 ," 





• c 



\ , VISUAL AIDS DESCRIPTION « 

Keyed Slides . \* 

E-l Federal (State) Requirements for Compliance on ChWine and Turbidity 

Slide 1 - Titles - Major Potential Waterborne Disease Agents v *V 

a • 

Bacteria Viruses Parasitic 



Z - Graph - Survival of Esch Col i Exposed to Chlorine 

* * * • • 

3 -'Title - Resi/toal Chlorine Substitution (Federal) 

4 - Title - Residual Chlorine Substitution (Federal) 

5 -*Title - Residua}/ Chlorine Resample 

6 - Title - Residual Chlorine Responsibility 

7 - Title - Residual.- Chlorine Analysis 
.8 - Photo - 14th Std. Methods 

,9 - Pho^o - 1971 EPA Methods Manual 

10 - Tit.le - What is Turbidity 



1 - Title - Turbidity Sampling and Analytical Requirements (a) 

12 - Title - Why Measure^ Turbidity. 

13 - Title - When & Where. to Sample. 

14 - Title - Turbidity Sampling and Analytical Requirements (b) 

v 

15 - Title - Turbidity Sampling and Analytical Requirements ("9>d) 

16 - Title - Maximum Contaminant Levels »for Turbidity (a) 

17 - Title - Maximum Contaminant Levels for jurbidity (b) 

18 - Title - Public Notification .' • 

19 - l Title - Public Notification 
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Analysis for Residual Chlorine 



Slide 1 


- title - 


Residual Chlorine Responsibility 


2 


- Title - 


Residual Chlorine Forms ,(Total -Combined-Free) 


3 


- Title - 


Residual Chlorine Dissociation (Formula's) 


4 


- Title - 


Residual Chlorine Forms (Normal Free Forms) 


, 5 


- Title' - 


Residual Chlorine Forms (Effect of pH) 

• 


6 


- Title -" 


Residual Chlorine Analysts (References) 


7 


- Title - 


* * 
Residual, Chlorine Analysis (Kit Permit) 


, ' ' 8 


- Title-- 


Residual Chlorine Method (Preservation and Conta 


9 


- Title - 


Residual Chlorine Method (Calibration) 


10 


- Title - 


Residual Chlorine Kits (Manufacturers) 


11 


- Photo - 


HaCh and LaMotte - Closed , 


s 12 


- Photo - 


Hach and LaMotte - Open 


- 13 


- Photo - 


Hach and LaMotte - Open 


.14 


- Photo - 


Hach and LaMotte std's - Close-up * / 


15 


- Photo - 


Hach and LaMot]te std's - Close-up „ , 


16 


- Photo - 


Hach and LaMotte std's - Close-up 
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E-3- Analysis for Trubldity 



Slide 1 


- Drawing 


2 


- T1 1& 


L 3 


- Title. . 


4 


- Title " 


5. 


- Drawing 


6 


- Drawing 


7 


- Title 


8 


- Title ' 


9 


- Title 


10 


- Title 




- Photo 


\ 12 


- Photo 


\ 1'3 


- Photo 


; 14 


- Photo 


15. 


Photo 


16 


- Photo " 


17 


- Photo 


18 


- Photo 


19 


- Photo 


20 


- Photo - 



- What is Turbidity 



- Design trnerTa - Tor Instruments 



- turbidity Free Water . 

- Formazin Polymer - One 

- formazin Polymer - Two 

- Instruments 

- Instruments 

- Instruments 

- Instruments 

- Instruments 
r -Instrument's 

- Control s of Hach + HF . 

- Controls of Hach + HF 

- Secondary Std. - Hach +. HF 
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course Assessment and evaluation •** 

r^ntroduction 

The material in this section has been included to aid the instructor and author 
in assessing the course* All materials Should be considered as examples r tp be 
modified by the Instructor. The only exception wouJd be the forms for the"* 
instrudur^s evaluation of the course. 

The students critique forms should be filled out at the end af the course. 
However, it Is a good idea to give the form to, or, at least tell the, students 
that there will be such an evaluation. By letting* them know about this critique 
at the beginning of the course ,they can take notes on comments they would like 
to make as the course progresses. It has been, found that critiques are best 
v$hen the student can respond in their own words, consequently, comments should 
be solicited only on general topics. 

The pre-post-tests are a form used to evaluate the course not the student. By 
using both a measure of 'how much and what Information was imparted to. the 
students. The use of this test is strictly up to the instructor. A copy of 
the, pre-test is in the participant's manual, and could be'left there even if 
not used. The trainee can. be told simply to look at it and ask questions on 
any topic he does not understand* Keys to oe used for correcting the tests 
are included in this manual. 
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v> METHOD FOR DETERMINATION OF TURBIDITY -AND RESIDUAL CHLORINE 

IN DRINKING WATER — * 

Instructor Feedback Report 

DATE " ' LOCATION < 

• V • 

INSTRUCTOR'' • NUMBER OF TRAINEES: - 

• 9 

* J * 

NOTE TO THE INSTRUCTOR: This report Is presenters a guide to assist you In 

giving your Impressions of the course manual and course content. As the course 

1s used, If sufficient reports warrant 1t, the course can be revised. The 

comments of .the persons "using the course manual will aid 1n this revision. When 
completed mail to PSTB, NTOTC* USEfA, Cincinnati, Ohio 45268.. 

* * * 

THE PARTICIPANTS ... 

1. Did they grasp the Information .presented? t } 

. Z. Did they need additional lessons (1f so', on what subject). <J 

* • 

THE COURSE * ^ . .. ' 
' 1„ Was sufficient time allotted, to the lectures, to the laboratories? 

H * l 

2. Were' Instructions clear, to the participant; to the instructor? 
THE MANUAL - * > *T . 



1. Are additions necessary? , • 7 < 



2f. Should any sections Jte removed? 0 \ ? , • ' , * 



• 3. Any additional tljftinenfes om the manlials * 
a* Participant's j^ntial 

* » ' ' ' > • « , , * * 

b. Instructor's martual,.* " v ' • V 4 



CRITIQUE 



What.were your objectives for attending this course?. 



Were your objectives fulfilled? Why? 



What were the strong points of-the course? 

J. 



What were the weak ^points of the course? 



Wave you^any suggestions to Improve the course? 



f 



Additional comments - J 



A 



Parti dpagit 



-> , — 

PRE- AND POST-TEST 



This test should be given to the students- at the start of "the training course ,~ 
and at the end of the course. The difference between his first score. and.his . 
final score will "indicate how well and how much information the studenttjas 
obtained during the couVse. In order t6 have, some measure of how well the • 
student has done in the course, the tests, can be used in two ways. Firs^t, 
the student can be required to "increase his score by a certain amount before 
he can be said to have. satisfactorily completed the course. Secondly, he fsay 
be required to obtain a certain grade on the final or post-test offering tp 
be judged on. ( ,* 

The test has been designed around tfje three lectures and could be offered to 
the student only once, that is, right after he has attended the lecture. He 
could be graded on each lecture in this manner.. \ . 

The performance level section, in the Instructor's Lesson Plan is based upon the 
student correctly answering 7'Q% of the questions in each section at the end of . 
the course. The evaluation of student performance in the laboratory can .be- 
judged by his performance on an unknown sample, i.e., the tap water.- 

When used as .a pre- and post-tes,t the students should not be told 
the post-test- is the same as the pre- test. The answers to the questions-can 
be given to the students after they have completed the test. However, they 
sh'ould be told that aTl the questions will be answered in tjie lectures -and if 
not answered to tifielr^atisf action, they should question the speaker'. After 
using the test . as the post-test, discuss any questions that are not clear to 
the students. 

Before the class begins, be sure to obtain enough- copies of the test for each 
studerjt to-have two'cojties. Another-way to work the test is to provide a blank 
piece of paper and request the students to place^their answers on this papew 
and not on the- questions. Then the same copies can be handed back to the students 
as the post-test. * 



• ? 
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FEDERAL^EQUIREMENTS FOJ?_ COMPLIANCE O N CHLORINE AMD TURBIDITY 



1. The reason for the MCL on turbidity 1s because turbidity 

a. nwfy interfere wjth disinfection 

' b. makes water loojc bad . % ' 

c. makes water taste bad * 

d. may settle out in the distribution system ^ 

e. may shorten filter runs. * 

2. The MCL for turbidity *is applicable to 

a. all juiblic and private water supplies 

b. -all Community and non-community supplies 

c. only community supplies 

d. air community and non-community supplies which use surface waters 
. e. all community and non-community supplies which use^ground waters 

3. The turbidity sample must be taken 

a. in the plant 
b\ anywhere 

c. at the entry point to # the distribution system^ 

d. at the end of the distribution system 

e. somewhere in the distribution system ' , 

4. " The MCL, based on a monthly average, for turbidity is 

• a. 5-TU's • ' 

b. ,3 TU's 
c 2 TJJ's 

d. ' 1 TU 
, e. 0.5. TU's ~ 

V 

5 t ( Analysis for turbidity must be carried out by 

. * / ' 

a. anyone acceptable to the State 
^H?. the,. Federal ^regional personnel 
***'c.» a liboratoify that the .State has approved 

4. the State personnel w . 

e. ' thfe consumer ' «• 

* * • 

6. The analysis for residual chlorine is required 

a. because it is published in the : regulatory document* 

b. becy/se "it is a health hazard 1* * 

c. to assure a residual in the distribution system r 

d. to monitor 'for filter breakthrough 

e. only if substitution is carried out 
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Substitution may be carriedLout if 
a. the operator fishes to substitute 

-k — o nly a f ter tire -State has -received- primary responsibility 

c. only after approval has been granted by the authority 

d. only if the supply is chlorinating 

e. s onljj* if the State grants a blanket approval for a substitution 

o < 

The level of free residual chtorine that must be maintained in the 
distribution system if substitution is practiced is 
f 



a. 0.1 mg/1 

b. 0.2 mg/1 
-c?^ 0.3 mg/1 
d. 0.4 mg/1 



ter (ppm) 

ter (ppm) 

ter (ppm) 

per (ppm) 



e. 0.5 m'g/liter (ppm> 
The maximum number of microbiological samples that may be substituted for are 

/ 

a. 75% ~ 

b. 50% 

c. depends on the size of the plant 

d. 25% : 

e. depends on who does the analysis 

r 

If the required levels for chlorine and/or turbidity are not met, the 
supply must notify "* ' 

a. the State - 

b. the consumers ^ 
,c. the Federal region * 

d. the State and federal region 

e. the State and the consumers a % 



\ 

\ 

\ 
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ANALYSIS FOR CHLORINE 



1. The approved method for analysis of free residual chlorine in drinking water 
is the • I 

a. Orthotolidine 

b. amperometric titration 

c. DPD test 

d. iodometric 

e. OTA 

2*. The "Kit" or Comparator form of the approved method 

a. can be used if approval granted *" 

b. must be applied for under alternative test procedures 

c. may not be used , 

d. may be used 

e. can be used only for operational testing 

3. The chlorine sample is to be taken v * 

a. in the plant 

b. at the first tap 

c. a^he entrance tp the distribution system 

d. arthe end of the system 

; e : at points representative of the conditions within the distribution system 

4. The sample for chlorine may . [_ be for analysis. 

a. be held overnight > - 

— be hel d-24-hours 



c. be held 48\hours , 4 

d. not be held longer than one hour 

e. be held for 2 hours „ r 

5. The analysis for chlorine must be done for chlorine 

a. total; 
6, combined 

c. . mono and dechloramines I 

d. free 

e. total and free ^ * 

6. v It is recommended, that the visual standards in the chlorine kVt 



do not need calibration 
Ik need^calibratidn before each use 

c. need calibration every weel^> 

d. need ealibratnorl every month 

e. need calibration every six months 



test for chlorine must he read 
W addition of the reagent . 

. , a, within one minute 

b. within three minutes 

c. any time 

d. within one hour 
^jev within five minutes 



after 
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One procedure for calibrating the visual standards for phlorine involves 
the use of . . 



a. $ chlorine solution 

b. a manufacturer's standard 

c. an orthotolidine standard 

d. potass iunrpjermanganate 
e; chloroben2ene standard 



9. Analysis for chlorine may be done by the 
procedure. 

<\ DPD colorimetric (spectrophotometer) 

b. DPD titrimetric 

c. DPD comparator • 

d. any 

e. OTA kit 



10. Analysis for chlorine^must be carried out by 

a. any one acceptable to the authority 

b. the Federal regional personnel 
— €-. — a-pr4^e^bora^y^e-S^ 

d. the State personnel 

e. the consumer 



' 73' 



' ANALYSIS FOR TURBIDITY 

4* " . 

1. Which of the following units may be used to express turbidity values? 

a. NTU's 

b. FTU's 

c. mg/l's (ppm) 

d. « JTU's 

e. TtTs 

2. 'Turbidity measurements must be made 

a. a number of times based on the population servfed 

b. hourly 

c. daily . 

d. monthly 

e. quarterly J ^ 

3. The method to be used to measure turbidity is based upon 

a. transmission of light 

b. absorption of light 

c. scattering of light v 

d. the use of the Jackson Candle turbidimeter 

* e. nephelometry 

< * 

4. The standards supplied, by the manufacturer 

a. do not need calibration 

b. need to be replaced only if broken 

c-. need be mom tored-f or-de t e r i o r a t i o n-every-f etm-men^ns — . 

d. need to be^ calibrated once ♦ ■ 

e. need, to, be monitored for deterioration every month 

5. TtJe method for calibration of the turbidimeter is the use of 

a. t the Jackson Candle 

b. ^formazin 

• c Fuller 1 dearth 
\d. a filter ' . ■ 

e. a plastic rod 

6. - The»stock, turbidity fonuazin suspension C400 units) is stable for 

a. one day 

' b. .three days , 

c . one week 

d. three weeks 

e. one month 
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Good practice for handling the sample cells used in the turbidimeter include 

> 

a. a wiping with a soft tissue before placing, it in the Instrument 

b. not touching it where the instrument's light strikes it 

c. discard the sample cells when scratched 

d. keep the cells very clean 

e. store the cells 1n a safe place •* . 



The user of a turbidimeter '_. stock' 

(400 unit) formazin suspension. 1 p 

a, must have the State prepare his 1 

b, may purchase the 

c, may do tfis own preparation of the 

d, does not need a ' 

e, none of the. above 

Dilutions of the stock formazin suspension should be used for 

a. one day 

b. one week 

c. one month 

d. tv/Oo months • ' • 

e. indefinitely * * 

The maximum reading on a turbidimeter that may be used without dilution is 

a. 1000 TU's : 

b. 400 

c. 100 TlTs 

d. 40 TIPs 

e. 10 TU's 
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KEY FOR PRE-POST TEST 



• fede r al Requi r e me nts fo r Compliance 

1. a 

2. d 

3. c 

4. d 

5. a 

6. e 

7. c 

8. b 
• 9.a 
10. e 



.Analysis for Chlorine 

1. c . 

2. d 

3. e 

4. d 

5. d 

6. e 
>1. a 

8. a,d „ 

9. a,b,c 
10. a 



Analysis for Turbidity 

l.a,b*.e . 
'2-c 
3.c,e 
' 4.c 

5. b , 

6. e J? 

7. a,b,c,d,e 

8. b.c 

9. b 
lO.d 



- . OPTIONAL UNITS , ' 

. ■ . . * 

Federal (State) Requirement* for Compliance on Chlorine and Turbidity 
Analysis for Residual Chlorine ' 

American Mater Works Association - The Safe Drinking Water Act, Presentation 
3, Chlorine Residual Workshop . No. 1614, Cost $1800 - 45 slides and tape 
AV presentation 

Analysis for Turbidity ~ 

American Water Works Association - The Safe Drinking Water Act, Presentation 2, 
Turbidity Workshop^No. 1613, Cost $1800 - 48 slides and tape AV presentation 

National Interim Primary Drinking Water Regulations - Copy in Student Manual. 



